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Introduction

This paper is a follow-up to our first paper' which gave an overview of training for environmental
protection in the regions of Lombardy and Umbria, in Italy. The present paper will discuss in detail
some innovative training schemes that have given good results.

Effective environmental protection requires that peaple can negotiate about and make decisions on
necessary ﬁrotection measures. We give an example of environmental training Ifor Italian trade union
leaders. This training helps them understand the complexity of environmental systems and negotiate
the necessary meacures to protect the environment.

Monitoring environmental variables is another important as’fect of environmental protection. It permits
avoiding environmental disasters, and helps us to know how the environment is changing and the
reasons behind the changes. Below, we analyse three examples of training for monitoring the environ-
ment in Italy. Two of them were in the Valtellina Region, a mountain area where there was a major
ﬂo?]d zg 1987. The other exampleis training for environmental monitoringin the Lake Trasimeno Region
in Umbria.

Our objective was to Mentzy the main issues in training for environmental protection and the possibie
solutions by discussing with organisers, teachers and students of the training courses.
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I. Characteristics of environmental protection

Environmental protection is linked to all
human activities and these are linked to en-
vironmental systems, e.g., ecosystems, meteo-
rological ~ systems, geological systems,
hydrographic systems, oceanographic systems,
etc. It is therefore difficult to define the limits
of environmental systems related to one
specific human activity and measure its impact
on the environment.

Well organised environment protection ac-
tivity is always complex and must contain the
following elements:

a. An adequate description of the environ-
mental systems and the relations between
them.

b. An adequate description and forecast of
the impact of human activities. The
description and forecast must be non-
linear, because environmental impact
depends also on other activities, the condi-
tions of the environmental systems, etc., in
a complex synergy system of interactions.

c. A system that monitors selected environ-
mental variables and that can signal pos-
sible negative changes in environmental
systems.

d. A system that monitors human activities.

e. An “alarm system" for alerting authorities
and the population when environmental
variables reach dangerous values.

f. A "decision-making system" for making
decisions on necessary measures for en-
vironmental protection. These measures
can be more or less urgent and involve
many enterprises and individuals. They are
not necessarily limited to the national ter-
ritory. Often, international measures are
needed for controlling the environment,
e.g., oceanographic pollution, acid rain,
etc.

g A "negotiation system". Environmental
protection measures can have negative im-
pacts on some social and economic groups.
Implementing them is therefore a political
process.

h. Criteria for defining a "positive environ-
mer.t” and a "negative environment". These
criteria are based on definitions of the
quality of life and human values of ethical,
religious, cultural, social and economic na-
ture. Protecting the environment means
protecting a particular kind of environment
that is considered best for some groups of
people. This often implies a situation of
conflict because the definition of "positive
environment" determines new activities
that can cause economic and social chan-
ges.
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Il. An example of environmental training for trade
union leaders

A. Collaboration of trade unions in
environmental protection

Many human activities need 1o be changed in
order to prevent environmental disasters or to
reduce the negative impact of environmental
change. These changes are not easily managed.
This, in turn, requires knowledge about social,
cultural and economic systems and their links
with the environment.

Implementing changes calls for negotiations
between dcifferent social partners and sectors
in order to obtain financial and political sup-
port for the necessary activities. It may also be
necessary to negotiate with the social sectors
that will suffer, for example through changes in
the quality of life or in the cultural, economical
or social aspects. One important aspect is the
possible loss of jobs caused by the proposed
changes in economic activities.

People can improve the quality of life if correct
measures for environmental protection are
taken. Hoveever, the necessary measures for
environmental protection are not easily imple-
mented. There are many reasons:

a. They have a cost (economical, etc.). The
resources used for environmental protec-
tion cannot be used for other purposes.

b. They generate changes in the system of
production, sometimes raising production
costs.

c. They may cause the closure of polluting
industries.

d. They may change consumer habits and so
reduce the sale of some products (for ex-
ample, non-recyclable goods) and change
economic activities.

e. Their implementation calls for skilled man-
power that may require changes in tradi-
tional training activities and a
redistribution of training resources.

Therefore, when undertaking environmental
protection measures, the participation of all
concerned population groups is necessary. It is
particularly important to engage trade unions
in the process, if their members are affected.

The changes in human activities necessary to
solve environmental problems put out a chal-
lenge to trade unions. Their collaboration in
implementing  environmental  protection
measures demands considerable change in the
traditional conceptions trade unionists have
about their role in society. They must adapt
their activities and conceptual thinking in
order to be able to collaborate in solving en-
vironmental problems. Some of these concep-
tual changes are discussed below.

There is a need for change in the traditional
notion of "nature" as an entity where men can
develop their activities practically without
other limits than themselves. It is necessary to
mitroduce ecology as a limiting factor, an ele-
ment that regulates human activities. The
growth of any human activity is often inter-
rupted by one or several limiting factors, e.g. by
the non-availability of resources, energy, dis-
posal capacity for rubbish, changes in environ-
mental variables, etc.

Another conceptual change has to do with the
complexity of environmental systems, which
make it difficult to foresee the environmental
impact of human activities. This complexity can
only be understood by moving from "linear
thinking" to "circular thinking", or to "networks
of causality processes". People have to accept
that men are part of environmental systems and




W,

that environmental change can cause problems
for human societies. Environmental systems
transcend political borders. Environmental
problems are "exported” from a country to
another and solutions can only be obtained
through co-ordination of all the countries con-
cerned. The notion of "responsibility” is also
undergoing change. Increasingly, we consider
it our responsibility to guarantee future
generations a safe environment.

B. The role of the trade unions

Trade unions have traditionally been con-
cerned with the immediate working environ-
ment inside the work place. Today, they are
tackling environmental problems on a broad
front increasingly, realising that the firm’s ex-
ternal and internal environment are closely
related. Their aim is to raise awareness about
the environment at large and the hazards
threatening it, while at the same time develop-
ing specific programmes to improve health and
safety at the workplace.

On the employment issue, trade union leaders
used to take a strong defensive stance, trying
to maintain job levels, irrespective of the pos-
sible detrimental effects that industrial activity
had on the environment. Today their attitude
to environmental protection and job preserva-
tion is more balanced. They consider, for ex-
ample, that indiscriminate defense of
employment in industries that use (and pol-
lute) water also has a negative trade-off. For
example, defending employment (and there-
fore production) may reduce employment in
activities elsewhere, such as in fishing and
tourism. Trade unions now explore how
employment can be maintained by finding al-
ternative, compensating solutions when an in-
dustry is forced to close down or reduce its
polluting activity.

A seminar in the Italian region of Emilio
Romagna, organised by CGIL, one of the big-
gest Italian Trade Union Confederations, is
analysed below.

C. The training activities for trade
union leaders organised by the
GAIA Association

1. GAIA Association

In the Italian Region of Emilio Romagna, con-
cern has been growing about the environment.
The Work Chamber of Bologna (Camera del
Lavora di Bologna) supports the "GAIA As-
sociation” (Centre for Research and Environ-
mental Initiative) which provides services to
the region’s CGIL trade union organisations®
about environmental matters. GAIA engages
in activities related to the environment and
working conditions, and pr«. 7ides trade unions
with documentation, research and training ser-
vices. GAIA s also a focal point for contacts
with environmental organisations.

The objective of GAIA is to raise the general
awareness of trade union leaders in the Emilio
Romagna region about environmental
problems ar. issues confronting the regional,
local and enterprise environment. The GAIA
people had come to understand that, in order
to be able to influence decision-making at
these levels, it is essential that trade union
leaders, in addition to being aware about the
environment, also possess certain specific en-
vironmental and other, e.g. negotiation, skills.

2, GAIA's environmental training
activities

GAIA organises training activities for trade
union leaders of the region. The seminar "En-
vironment and territory: the territorial con-
tract” is an example. The organisers of the
course understood that knowledge about en-
vironmental matters should not be limited to
knowledge of ecosystems or other environ-
mental systems. A good understanding of en-
vironmental systems demands not only
environmental information but also a global
understanding of human socicty and its
relationships with ecosystems. Trade union
leaders should understand the link between
human activities in specific social and




economic contexts and the environmental im-
pacts they cause.

The seminar also develops trade union leaders’
skills to put forward and defend their viewpoint
on environmental issues when they negotiate
with firm management and environmental
agencies.

3. The seminar’s training strategy

The seminar’s organisers understood that
training in environmental matters should not
provide information that will be juxtaposed on
the student’s existing knowledge. Instead, it
should give elements for reflection that can
interact with the student’s knowledge and
stimulate a "reorganisation of his/her mind".
Ability to understand the real situation and
propose adequate solutions is not obtained by
"accumulating” new information, but by
developing a "new way of analysing environ-
mental prot?!>ms".3 For these reasons the aim
of the seminar was principally to stimujate
participants’ reflection about cultural, scien-
tific and technological changes that are neces-
sary toreduce negative environmental impacts.

D. The content of the seminar
The seminar included subjects such as:

a. the relationships between environmental
problems and the scciety that causes them:;

b. the characteristics of the production that
determine environmental problems;

c. environmental protection norms;

d. thecultural, social and economic context of
environment-related problerss;

e. the politics of intervention that can change
positively the environmental situation.

E. Organisation of the seminar

The seminar used an "inductive approach”.
First, the participants discuss a given problem,
and reach conclusions that are used as a basis
for the intervention of experts. The experts do
not analyse the subject "neutrally” but organise
their intervention around the participants’
ideas about environmental problems and how
they relate to their daily activities.

F. The concept of territory

The seminar was organised around the concept
of "territory", in this case the river basin. The
main reasons were:

a. A correct environmental policy requires a
territorial policy. The territory is a "conver-
gent point” for different environmental
phenomena. The analysis of territory
makes it easier to understand how environ-
mental variabies influence each other.

b. In May 1989 a law (No. 183) was promul-
gated that estavlished the River Basin
Authorities. The authority for each river
basin area and its surrounding region must
develop an overall programme of environ-
mental standards and protection for all the
industries in the area under its authority.
This legislative division was chosen be-
cause the basins provide a good overall
illustration of the environmental health of
a particular region, since the pollutants and
emissions tend to accumulate in the water
environment, and their consequences can
be measured by monitoring aquatic life and
the water. Hence, the principal parameter
for environmental protection is the "en-
vironmental carrying apacity" of the local
and surrounding river basin area. It is
against this yardstick that environmental
pollution and prevention activities will be
measrted. The Law s expected to generate
economic change which will affect trade
unions’ traditional activities, and trade
union leaders must be prepared for these
changes.

s




c. Active participation of trade unicns insolv-
ing territorial problems is essential, but not
easy to achieve. Trade union activities are
still usually focused on workers’ problems
(safety and health at work, employment,
salaries, etc.) while solutions to territorial
problems demand a global approach.

d. Trade unions’ environmental activities are
best organised using a global approach.
Workers’ representatives not only discuss
their specific problems but also analyse
general environmental problems, linking
their activities with other social sectors.
The territorial approach is well suited to
develop this global approach.

The seminar discussed the tools and the
methods necessary for defining trade unions’
environmental policy. Much effort was put into
diffusing knowledge about the environment in
the Reno hydrographic basin, as considered
necessary for planning and carrying out trade
union leaders’ activities.

The seminar was organised as follows. The
environmental discussion was linked to the
trade union leaders’ daily activities, looking
there for instruments and knowledge that

could be used for understanding environmen-
tal problems. The seminar was focused on a
specific subject. The first part of the seminar
analysed how environmental problems arz re-
lated to the participants’ own life and work and
to trade union activities. The second part iden-
tified the necessary information that would
help to improve participants’ working condi-
tions and promote trade unions’ environmen-
tal activities.

The discussion at the beginning of the seminar
of environmental problems and their links with
trade union leaders’ work, was then used as the
basis for the second part of the seminar, which
analysed environmental and territoral policies,
and the content of Law 183 and its effects on
environmental policies and trade unions’ ac-
tivities.

Inthe second part, information about the Reno
hydrographical basin and its main environmen-
tal problems were introduced. The participants
used these elements to analyse the environ-
mental priorities of the Reno hydrographical
basin and to formulate sofutions to major
problems. The answers can provide a basis for
trade unions’ proposals about territorial en-
vironmental problems.




I1l. Training for environmental monitoring

A. Monitoring environmental
variables

Natural phenomena, like volcanic activity,
earthquakes and floods, may cause serious en-
vironmental damage, and force huge numbers
of people to leave the affected regions. How-
ever, this may become less necessary if preven-
tive measures are implemented at regional,
national and international levels.

Human activities also cause negative environ-
me:tal change, such as desertification, green
house gases, air and water pollution, acid rain,
extinction of species, etc. Human activities
often reinforce natural causes of negative en-
vironmental change. Environmental protec-
tinn implies changing these activities.

The prevention of environmental disasters and
degradation demands an adequate knowledge
base about environmental systems and their
links with human activity. Models are needed
that explain the links between human ac-
tivities, environmental change and possible en-
vironmental disasters. These models are
essential for collecting, analysing and drawing
conclusions from environmental data.

Training for environmental protection should
therefore develop skills for elaborating and
using environmental stability models. These
are necessary to determine the direction of
environ:nental change. The models are not
necessarily a linear function of changes in en-
vironmental variables. Tte same cause can
have different effects depending on liow en-
vironmental variables interact with each other.

Gradual environmental change that had minor
effects in the past may in the future have a large
impact on the environment. The structure and
the dynamics of environmental systems are not
easily understood and we have not yet devel-

oped the capacity to prevent all the possible
consequences of a given activity.

Training for environmental protection should
therefore be linked to the development of new
models about the structure and dynamics of
environmental systems and using new environ-
mental monitoring and management techni-
ques. Environmental protection staff should be
able to integrate new knowledge and develop
new skills in order to adapt to rapid changes in
jobs. They need skills for using new tools such
as information systems, data banks, satellite
data and new measuring systems.

Monitoring the environment without prepar-
ing proposals and decisions properly means
that implementing the proposed changes is of
little use. We have as yet no examples of train-
ing for environmental protection that provide
a complete background in all these tasks.

These activities should ideally be organised by
experts in different disciplines (geology, en-
gineering, ecology, information sciences, etc.).
Their activities should be co-ordinated and
there should be a decision-making system that
would act in urgent situations. Well-trained
professionals and technicians are needed to
undertake these activities. These people
should have an understanding of environmen-
tal systems and their relations with human ac-
tivities.

Risk scenarios provide patterns of possible
risks to people and property. A risk scenario
desc:::.es the possible development of an
emergency situation and its possible impact on
the environment. It is a tool for developing
interpretive models. These models consist of a
system of correlations between instrumental
measurements, which may represent forth-
coming events, and risk situations which may
result from the events. They also provide
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necessary information to identify locations and
areas under risk. Different interpretive models
are developed for each risk situation and are
then incorporated into the computer software
of a given district’s alerting units.

The instrumental measurements undertaken
and interpreted in real time make it possible to
forecast future events and develop risk
scenarios. When an emergency has been
declared, the risk scenarios are employed to
support decision-making.

The data provided by the monitoring network
and interpreted according to the risk scenarios
determine whether a regional area is safe or
not. The alerting thresholds are established on
an experimental basis by correlating the
hydrological, geological and geotechnical
events with the short- and long-term evolution
of the environmental parameters. When the
values of these parameters exceed certain pre-
established thresholds, the situation is auto-
matically identified by the computing system of
the district alerting unit, which also immedi-
ately warns the responsible engineer. The en-
gineer verifies the detected anomaly and, if
called for, informs the public authorities about
the developing situation.

Remedial action is also an integral part of the
safety management system. The monitoring
network not only provides valuable informa-
tion for rational emergency management but
also for planning environmental rehabilitation
and reconstruction.

Detailed kaowledge of the site characteristics
allows better understening of the causes of
risk, provides a guide . .- evaluating various
options for action, and makes it easier to plan
measures to rehabilitate or reconstruct the en-
vironment. The monitoring network is also a
safety guarantee for the personnel working in
the reconstruction area.

The necessary capacities and knowledge
needed for the above-mentioned activities are
given in Annex I.

B. Monitoring the mountain
envircnment

In the Valtellina region of Italy we had the
opportunity to visit two environmental training
centres, both responding to the same regional
problem: monitoring the mountain territory in
order to prevent the recurrence of a landslide
on the scale of the 1987 disaster that would
jeopardise the livelihood of the valley’s popula-
tion.

Monitoring the stability of the mountain slopes
is vital to the safety and well-being of the
people, farms and towns of the valley. But
environmental monitoring is also a crucial ele-
ment in safeguarding the environmental health
and sustainability of downstream river basins
(in this case the Po river basin, which stretches
from Alpine meadows close to the Swiss border
in the North, through major cities like Milan,
Verona and Venice, to the Mediterranean
Sea). The reader may recollect the disastrous
floods in Florence in 1966, for which Alpine
landslides were partly responsible and which
caused serious damage in the city and to its art
treasures.

A major environmental disaster on the scale of
the Valtellina landslide in 1987 was needed to
provide the momentum for developing a full-
scale monitoring programme in the region. Be-
cause of the landslide, the level of environ-
mental awareness has been raised sufficiently
for putting into effect policies and programmes
that effectively meet the environmental chal-
lenge. The description that follows will il-
lustrate how the Valtellina landslide triggered
environmental action and, in its wake, pur-
poseful environmental {raining.

§
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IV. Employment creation and skill development in
the Grosio Commune

A. The International Geophysical
Centre

In Grosio, a mountain commune in the Alpine
valley of Valtellina, the International Geo-
physical Centre (IGC) was created in 1991,
upon the initiative of the Director of the IGC
and the Mayor of the commune, in conjunction
with the Academy of Sciences of the USSR.
Already in 1986, the Director of IGC had
proposed that the centre be established with
the task of monitoring the mountain environ-
ment of the area around Grosio. However, the
project’s momentum increased greatly after
the 1987 Valtellina landslide disaster. As an
important element for the project, the Region
of Lombardy and the European Social Fund
financed training activities with the objective
of establishing and running a co-operative that
will monitor the Grosio mountain environ-
ment.

The idea for such a co-operative was immedi-
ately attractive to the Soviet Academy of Scien-
ces because of the compatibility of Soviet
technology for the monitoring devices. Due to
improving U.S./Soviet relations, some Soviet
equipment (such as devices to monitor US
nuclear explosions) has become redundant.
The monitoring in the region of Grosio was a
market for this equipment. IGC’s reasons for
opting for Soviet sensor technology rather
than, say, American technology, was its low
price. Soviet technology, although less ad-
vanced than American, costs only a fraction of
the latter and meets the needs of the IGC
adequately.

The co-operative also responds to a labour
market need in the Grosio commune. There
are few jobs and many young people must com-
mute to nearby Switzerland to find employ-
ment. As a result, a programme that would

provide business and technical training to
young people of the community and provide
employment in: the regior was immediately ap-
pealing to the mayor of Grosio and the com-
munity as a whole.

The IGC will undertake three major activities:

a. use of seismic sensors placed in the slopes
around Grosio to monitor seismic
phenomena and changes in environmental
parameters;

b. use of laser technology for monitoring air
and water pollution (especially hydrocar-
bons);

c. cartography activities to document the en-
vironmental characieristics of the moun-
tains, digitalise this information into
computers, and use it for environmental
monitoring.

The centre is currently attempting to create a
data bank, based in Grosio, which will collect
information using the Soviet monitoring
devices stationed throughout the area. The
devices have been colic<ting data for ayear and
the computerised monitoring <vstems are now
ready tostart detecting environmental Sazards.
The centre is also exploiting cartographic and
other data transmitted from Soviet satellites
for preparing various types of maps of the
region.
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B. Characteristics of the training
courses by the IGC

For the training programme the Director of the
centre was looking for young people who
would becnme partners in the co-operative. He
designed a training course to develop the
necessary environmental monitoring skills and
also "business skills" necessary to organise and
operate the co-operative. Such skills could not
be found in the local labour market, or, for that
matter, elsewhere in Italy. The centre, after
advertising in the local media, therefore
recruited a group of students to undergo a
specially tailored training course.

The selection of the students was important.
From a pool of about fifty applicants, nineteen
were selected for the course. The selection was
based on an assessment of the students’ busi-
ness acumen and ability to workindependently.
From the outset it was emphasised to the stu-
dents that the centre was not training them to
enter salaried jobs, but rather to create their
own employment. However, this had not been
mentioned when advertising the courses, and
many students were initially discouraged that
the training did not guarantee them a job.

The training programme was designed as a
substitute for, not a complement to, a univer-
sity degree. The programme did not train for
specialisation in the sciences, nor for strictly
technical skills, but rather for general problem
solving and managerial skills. Much emphasis
in the course was put on developing the ability
to market the co-operative’s expertise and ser-
vices. The course programme included training
in (seismic and hydrological) data bank man-
agement and analysis, and the application,
maintenance and use of new, alternative ener-
gy (primarily photo-voltaic energy) technol-
ogy. This energy is used for the data acquisition
in areas that have no electricity. Training in
alternative energy technology can also prove a
new possible activity for local enterprises.

During the course, the students were in-
tegrated into community activities and en-
vironmental monitoring work. For example,
one project that was undertaken during the

course was to monitor the environmental
parameters of the local agriculture system. The
training was tai.ored to the students’ aptitudes
in order to overcome their weaknesses and
build upon their strengths. One student might
specialise in data base management, while
another might focus on cartography. However,
the curriculum was multi-disciplinary, and each
student was capable of moving from one task
to another.

The course was mostly conducted by the
programme administrators, by local specialists
in data base management, and by invited ex-
perts. For example, Russian experts provided
training for the students in the use of the
monitoring equipment. During the course, the
students also undertook a study tour to the
Soviet Union to familiarise themselves with
Soviet sensor technology.

C. Evaluation of the IGC training
activities

We met with a group of ten ex-studeats who
were now members of the co-operative. None
of the students applying to the course had any
background or experience in environmental
monitoring work or theory. In fact, the students
were initally unaware of the environmental
aspects of the course, although they knew that
it would deal with "informatics management".
Their response to the media advertisements
was simply a desire for employment. As the
Lombardy Regional authorities were paying
for the course, students felt assured that they
would find some type of employment after
completing the programme. The students said
that at first they were a little bit overwhelmed
by the nature of the course. Many of the
original students dropped out, having difficul-
ties in adjusting to the non-traditional training
mode and schedule, which, in contrast to their
experience at school, demanded considerable
independence and initiative. However, the stu-
dents now agree that the course was more
"adult” in nature than traditional courses and
that it developed skills, such as decision-
making and self-initiative, which will be essen-
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tial to their work in the co-operative. Fwelve of
the students are now members of the co-opera-
tive, two went independent and five are
engaged in activities not direc:ly related to the
environment.

The Grosio project is an interesting example of
environmental work and training that was trig-
gered by a major environmental disaster.
Regional and international bodies (European
Social Fund) provided money for investment in
environmental protection activities in order to
forestall future disaster. Grosio’s mayor was a
catalyst for the project, looking for a solution
to the serious unemployment problem.

The opportunity for business and local employ-
ment creation was seized by establishing a co-
operative that would, as a first step, undertake
environmental monitoring and risk assessment

activities; secondly, sell its services and
products elsewhere inItaly; and thirdly, engage
in local area development through investment
in environmental and energy-saving tech-
nologies. In this undertaking it is interesting to
note the complete absence of central govern-
ment authorities. Also, the formal education
and training system was completely side-
stepped, a testimony to the lack of confidence
among the participants in its ability to innovate
and meet the new training and educational
needs triggered by these environmental ac-
tivities.

A more critical question is whether the Grosio
initiative duplicates similar, but larger and
more structured activities by CO.RI.VAL,
another co-operative also engaged in environ-
mental monitoring activities in the Valtellina
valley.
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V. The training activities of CO.RI.VAL Co-operative
in Sondrio

A. Characteristics of CO.RI.VAL.

CO.RI.VAL (Cooperativa Rilancio Valtellina)
was established in 1984 with the objective of
reviving and stimulating economic develop-
ment activities in Valtellina. In 1986, the co-
operative started a training course for
environmental monitoring and protection.
However, like the Grosio centre, CO.RL.VAL
did not actually begin its environmental
monitoring activities until afte; the 1987
landslide disaster.

The training programme was developed in col-
laboration with several established informa-
tion technology companies, including Dough
Watson, Digital Equipment, and, in particular,
ISMES, an Italian company specialising in en-
vironmental engineering and monitoring
projects in Italy and overseas. ISMES is owned
by the National Electricity Company and has
extensive experience in installing and running
seismic monitoring systems.

After the landslide in 1987, the Ministry of Civil
Protection assigned ISMES the task of improv-
ing the safety and livelihood of the Valtellina
population. Today, ISMES is the recognised
regional authority in monitoring the mountain
environment and firms and local authorities in
the Lombardy region continuously make re-
quests for ISMES services. ISMES owns and
equips a number of regional. monitoring
centres which are today run largely by staff
trained at the CO.RL.VAL centre in Sondrio,
which maintains an elaborate geophysical in-
formation system about environmental vari-
ables in Valtellina.

The division of labour in Valtellina is the fol-
lowing: ISMES owns the equipment of the
three monitoring centres (in Sondrio and the
nearby villages of Cepina and Mossini), but it

has sub-contracted the management, main-
tenance and operation of the centres to
CO.RLVAL. ISMES also owns and operates a
number of monitoring centres elsewhere in
Italy. Most of the staff who run the centres in
Valtellina are graduates of the CO.RLVAL
training programme. However, ISMES
provides some scientific staff. It is the local
authorities in the Valtellina area which under-
take any rehabilitation and remedial work or
infrastructure development that have been
suggested by the analysis of the data collected
by ISMES and CO.RL.VAL.

B. Explaining the complexity of
territory: Elaborating territorial maps

One of the activities developed by CO.RL.VAL
staff is elaborating "mapping programmes".
The map of a region is "digitalised” (introduced
to the computer using a computer programme
called "ARCHINFO"). This system makes it
possible to have 32 maps of the same territory,
each one with different kind of data (maps for
depicting human activities, temperature maps,
maps depicting mountain slope gradients,
maps for rainfall, etc.). These 32 maps can be
combined. New information can be introduced
in the programme and in the maps.

This system can be very useful for environmen-
tal training because it permits seeing how en-
vironmental variables are distributed over the
territory and how human activity affects them.

The need for environmental protection and
remedial work is deterniined by the elabora-
tion and analysis of specialised maps, which
illustrate in minute detail slope gradients, soil
quality and stability, rainfall and other environ-
mental variables. The environmental data are
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continuously updated and catalogued into
CO.RI.VALs computer files. This information
allows ISMES and CO.RI.VAL to work out
risk scenarios based on the variables and their
changes as documented in the data bank. Infor-
mation for these maps is provided in part by the
monitoring devices located throughout the
mountainous region, and also by external infor-
mation centres. ISMES also undertakes
modelling activities and develops its own
software to this end. For example, hydrological
models determine the correlation between
rainfall and soil movements.

Environmental monitoring is a complex ac-
tivity. Below, we will describe insom = detail the
objectives of the monitoring system, the
methodology applied in collecting and inter-
preting the data and the activities of ISMES
and its sub-contractor, CO.RI.VAL.

C. Monitoring and safety
management

Subsequent to the natural disaster which oc-
curred in Valtellina in 1987-1988, a technical
methodology was tested on-site and is at
present used to overcome the inherent prob-
lem of hydrogeological safety in the area. It was
the first time a regional land monitoring system
was applied for civil protection. The methodol-
ogy used can also be applied for other, similar
types of environmental monitoring.

The methodology uses logistic and organisa-
tional resources available at the potential dis-
aster site. This allows for rapid and efficient
intervention. Salient to the methodology is the
link between data measurement, interpreta-
tion and system management. Data are col-
lected automatically, which increases the
reliability of the measured values, as the
monitoring covers a large number of
parameters (both geotechnical and hydrologi-
cal, e.g. seismic and soil movements, ice and
snow cover, rainfall, temperature, etc.).

Automatic data collection makes it possible to
process and evaluate the data in real time. The

parameters a~e monitored continuously which
guarantees a high degree of accuracy and
timeliness for activating predetermined emer-
gency procedures.

All measured data are systematically stored
into a data base that is used for developing
interpretation models. This system is par-
ticularly useful for the long-term management
of regional land safety. The interpretation
models are used for designing risk scenarios,
which are tools for objectively establishing
alerting and mobilising thresholds. The risk
scenarios make it possible to determinz pos-
sible emergency situations and to identify the
areas under risk.

In the Valtellina region, a network of instru-
ments (sensors, data acquisition units) keep
under surveillance all the hydrological and
climatic aspects of the region (land slope in-
stability, surface and subsoil hydrology, etc.).
The approx. 100 measuring sensors are located
at possible risk-developing sites and are con-
nected to the remote data acquisition system,
located at Cepina (for the hydrogeological
monitoring of Val Pola and Presure) and Mos-
sini (for the hydrogeological monitoring of Val
Torregio and Franscia, and for the
hydrometeorological monitoring of Val Malen-
co and Alta Valtellina).

All data are processed using a safety check
programme which, through alerting video
monitors, permits continuous control of site
conditions. The computer at the Regional Unit
of Cepina is connected - via radio and surface
line - to the computer at the Regional Unit of
Mossini. This is in turn connected to the
Remote Technical Support Unit, at ISMES
headquarters in Bergamo.
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D. The training activities organised
by CO.RI.VAL

In 1986 the CO.RL.VAL co-operative or-
ganised the first "training for mountain ter-
ritory technicians” in order to develop skills for
monitoring and prevention activities in Valtel-
lina. A second course was offered in 1990.
Twenty students participated in this latter
course, out of which ten went to join the
CC.RLVAL co-operative. Eighty per cent of
the students who completed the courses found
work in the region without difficulty.

The students who started the course were re-
quired to have high school diplomas. Some had
university qualifications. The creation of
employment opportunities was one of the first
objectives in creating the co-operative. Most of
the students lived in the Valtellina valley, al-
though some came from as far away as Milan.
Tuition and transportation to and from the
training centre were paid by the regional
authorities and by companies which ap-
proached CO.RI.VAL with offers to sponsor
the training of some students.

CO.RLVAL maintains a comprehensive rela-
tional data base system, which receives, by
radio or cable, data at the rate of 400 data per
half hour from its approximately 100 data col-
lection units distributed in the area. Managing
this continuous flow of environmental data
demands highly developed computer skills in
data collection, processing and management.
Development of information technology skills
is therefore an important aspect of the course’s
curriculum and nearly half of the course time
was devoted to computer studies and data base
management. The students were also required
to develop an in-depth knowledge of the area’s
geography and economy.

After finishing the basic "territorial technician”
course, some students went on to receive
specialised training in the use of the data base
software. This training was provided in the
form of a short "internal” course. Because the
information that is entered into the data base
must be carefully screened for accuracy, stu-

dents must learn to develop and use specific
forms, which require very specific input data.
The students were trained to use both larger
network computers, and smaller independent
personal computers, in order to meet the needs
of all clients.

The training was mostly provided by ISMES
staff and other professionals from the region.
Exhaustive training could not be accomplished
in a short training period, since understanding
complex concepts requires prolonged ex-
posure to both the theoretical and the practical
aspects of monitoring work. Practical learning
on-the-job therefore complements the training
course.

Thus, at the Mossini Centre (an ISMES
monitoring centre) trainees must be able to
analyse critically the data that the equipment
and irstruments provide, rather than to accept
them indiscriminately. CO.RI.VALs tech-
nician training is evaluated and reinforced by
means of a two-way feed-back system at the
monitoring centre. After analysing the data,
the technicians produce daily monitoring
reports about the environment, which are
reviewed by the geologists at the centre and
also sent to ISMES’ main office in Bergamo for
review and assessment. This feed-back system
acts as a mechanism for learning on-the-job,
which is necessary for putting into practice the
theory taught at the training course.

CO.RI.VAL training is an organised and well-
established progiamm